The objective of this study was to assess the feasibility of using the frontal suture as an acoustic window to visualize sonographically the midline cerebral structures (transfrontal view) in midtrimester fetuses. The study design was prospective and observational. In 124 healthy fetuses and in 2 fetuses with agenesis of the corpus callosum at 19 to 24 weeks' gestation, an attempt was made to obtain a transfrontal view by using transabdominal sonography. The transfrontal view was successfully and rapidly obtained in 110 (89%) of the healthy fetuses; it always provided detailed visualization of the entire corpus callosum, cavum septi pellucidii, third ventricle, brain stem, fourth ventricle, vermis cerebelli, and cisterna magna. The anatomic information was comparable with that obtained from a median sagittal scan obtained through the anterior fontanelle. In both fetuses with agenesis of the corpus callosum, the transfrontal view provided clear evidence of the anomaly. The transfrontal view is feasible in midtrimester fetuses and allows rapid demonstration of the cerebral midline structures and the corpus callosum in particular. It may be helpful in the diagnosis or exclusion of cerebral anomalies, and at least in some cases, it may obviate the need for a transvaginal examination. The transfrontal view may also be used to standardize the scanning plane for the evaluation of the fetal facial profile.
Abbreviations

3D, three-dimensional
he standard sonographic examination of the fetal brain in the midtrimester is commonly performed by using axial planes. 1 However, some cerebral structures, the most remarkable example being the corpus callosum, can only be visualized by sagittal or coronal sections, which are usually obtained by using the anterior or bregmatic fontanelle as an acoustic window. 2 However, aligning the transducer with the bregmatic fontanelle may be difficult, and in vertex fetuses a transvaginal scan is usually required.
The standard examination of the midtrimester fetuses performed in our laboratory includes a view of the facial profile. 3 The frontal or metopic suture is patent at this gestational age (Fig. 1) , and we have noticed that it is possible to use it as an acoustic window, showing simultaneously the facial profile and the midline structures of the brain.
The aim of this study was to verify the feasibility of this sonographic approach to the fetal brain, which we have termed the transfrontal view.
Patients and Methods
Transabdominal sonography was performed in 124 consecutive low-risk pregnant patients with uncomplicated fetal sonographic findings at 19 to 24 weeks' gestation. Gestation was confirmed in all cases by sonographic biometric analysis. The examinations were performed with Esaote (Genoa, Italy) AU4 Idea and AU5 Epi ultrasonography systems with 3.5-to 5-MHz abdominal probes. Three-dimensional (3D) reconstruction was performed in some cases to better elucidate anatomic details with the 3D module of the Esaote AU5 Epi system.
The fetal brain was first evaluated on standard axial views. 1 In each case, we attempted to obtain a transfrontal view by aligning the ultrasound beam with the patent frontal suture and to visualize a "perfectly median sagittal plane" as described by Timor-Tritsch and Monteagudo. 2 The specific structures seen in this plane are the entire corpus callosum and cavum septi pellucidi, third ventricle, brain stem, vermis cerebelli, fourth ventricle, and cisterna magna. When necessary, the fetal head was gently manipulated and controlled by the free hand of the examiner to allow access to the frontal suture and to produce sharp images of the intracranial structures.
During the course of this study, 2 fetuses with agenesis of the corpus callosum were also examined. In 1 fetus seen at 19 weeks, agenesis of the corpus callosum was the only abnormal finding. In the other fetus, seen at 21 weeks, multiple malformations and trisomy 18 were present.
Results
The transfrontal view was successfully obtained in 110 (89%) of the healthy fetuses. In all cases, the transfrontal view revealed anatomic information similar to that obtained from the median sagittal scan described by Timor-Tritsch and Monteagudo 2 ( Fig. 2) . Although the specific time was not annotated, the view was visualized rapidly in the vast majority of the cases. Most frequently, only a few seconds were necessary, albeit gentle manipulation of the fetal head was frequently required. Failure to obtain the transfrontal view was almost exclusively due to an unfavorable position of the fetus.
In the 2 fetuses with agenesis of the corpus callosum, the anomaly could be diagnosed with an equal level of certainty by both the transfrontal view and the standard views obtained through the anterior fontanelle (Fig. 3) . 4 In both cases, the pregnancies were terminated at the couples' request, and fetal agenesis of the corpus callosum was confirmed by autopsy. 
Discussion
In our hands the transfrontal view allowed clear visualization of the midline structures of the fetal brain (corpus callosum, cavum septi pellucidi, third and fourth ventricles, vermis cerebelli, and cisterna magna), comparable with that of the median sagittal plane obtained through the anterior or bregmatic fontanelle. 2 We have found that the transfrontal view can be obtained rapidly and effectively in the midtrimester, independent of fetal lie, and we have provided evidence that it allows certain diagnosis of agenesis of the corpus callosum. Because the transfrontal approach shows the fourth ventricle, vermis cerebelli, and cisterna magna clearly, we also speculate that it has potential for definition of anomalies involving this area.
In the standard examination of the fetal brain, axial scans are usually performed, but sagittal sections are required at times for elucidating details of normal and abnormal anatomic features. 2 The availability of a new approach to the sonographic study of the intracranial anatomy of the developing fetus is convenient in itself, because it provides the sonologist with another route of access to the fetal brain. We expect that in at least some cases the transfrontal view will facilitate the examination of nonvertex fetuses and obviate the need for a transvaginal examination of vertex fetuses. Obviously, highfrequency vaginal probes yield greater resolution than abdominal probes and may be needed to show subtle anatomic details better. However, it is conceivable that at least those sonologists who include a facial profile in the standard anatomic survey of midtrimester fetuses will find it convenient to obtain a transfrontal view as well, for a quick visualization of the corpus callosum. It has been noted that the corpus callosum is already well developed at midgestation, 5 and at least the complete form of agenesis of the corpus callosum, a frequent congenital anomaly with significant clinical implications, can always be identified at this time. 4 Although the transfrontal view allows clear visualization of the corpus callosum, we recommend that the sonographic evaluation of the fetal brain include either an axial 1 or a coronal 2 scan to show the leaves of the septum pellucidum. In fact, we expect that in at least some cases, absence of the septum pellucidum with an intact corpus callosum, which may occur with septo-optic dysplasia or lobar holoprosencephaly, will not be shown by the transfrontal view. The interested reader is referred to specific articles on this subject. 
A B
Apart from evaluation of the fetal brain, there is another potential application of the transfrontal view. The fetal facial profile is used for the diagnosis or exclusion of a wide range of craniofacial anomalies. 8 However, this view does not have objective landmarks. A recent study using 3D ultrasonography showed that the section chosen by the sonologist to represent the profile of the fetus in reality significantly deviated from the true midsagittal plane in one third of cases. 9 Erroneous identification of the facial profile view may lead to diagnostic errors, the most typical probably being underestimation of the position and size of the chin. In the transfrontal view, demonstration of the midline intracranial structures provides unequivocal evidence that the transducer is correctly aligned with the frontal suture and therefore with the midsagittal plane of the head (Fig. 4) .
In conclusion, we have described an approach to the sonographic evaluation of the fetal brain that allows rapid and effective visualization of the midline structures and particularly the corpus callosum. This view can also be used to standardize the scanning plane for the fetal facial profile.
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